From: Lagod, Matthew

To: Jill Causse; Amanda Carroll

Cc: Douglas, Martha

Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement
Date: Monday, March 13, 2023 8:18:00 AM

Attachments: 374Water AirSCWO updated brochure 2 1 23.pdf

Good morning Jill,

Please find attached a brochure that describes 374Water’s AirSCWO proprietary sustainable waste
management technology. 374Water is a US-based clean tech company. As | mentioned, Florida will
be piloting the AirSCWO equipment later this year.

With best regards,

Matthew

From: Jill Causse <jcausse@gefa.ga.gov>

Sent: Friday, March 10, 2023 2:10 PM

To: Lagod, Matthew <Lagod.Matthew@epa.gov>; Amanda Carroll <acarroll@gefa.ga.gov>
Cc: Douglas, Martha <Douglas.Martha@epa.gov>

Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Hi Matthew,
Thanks for the update and yes, that would be great if you can share the source of the equipment.
Jill

Jill Causse

Project Manager 3

Georgia Environmental Finance Authority
Office: 404-584-1057

Mobile: 470-606-1426

gefa.georgia.gov

From: Lagod, Matthew <Lagod.Matthew@epa.gov>

Sent: Friday, March 10, 2023 2:06 PM

To: Jill Causse <jcausse@gefa.ga.gov>; Amanda Carroll <acarroll@gefa.ga.gov>
Cc: Douglas, Martha <Douglas.Martha@epa.gov>

Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Dear Jill, dear Amanda,

Just a quick note to confirm that I've sent a gentle reminder to EPA HQ regarding your question
about the applicability of BABA to the PFAS pilot study, and that I'll follow up with you when | have
an answer. | did learn during the FL annual review this week that they are also considering a similar
PFAS pilot project, and that they have located domestically-produced PFAS removal equipment, in
case you'd like for me to find out more about where they sourced those from.

I'll let you know when | have news from EPA HQ about your specific question.

Best regards,
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SuperCritical Water Oxidation

— pioneering a new era in
sustainable waste management






INTRODUCTION

374Water’s offers a proprietary sustainable waste management technology (AirSCWO™). AirSCWQO™
transforms the simplest and most complex wastes such as wastewater sludges, biosolids, food and
gardening waste (FOGO), agricultural and dairy wastes, and organic chemical wastes, including
harmful contaminants (e.g., PFAS, drugs, microplastics), into reusable water, energy, and minerals.

AirSCWO™ is a transformative technology that harnesses the process of supercritical water oxidation
(SCWO). SCWO utilizes the unique properties of water above its critical point (374°C and 221 Bar).
Figure 1 shows the supercritical phase of water.

Pressure (atm)

0.006~~——""-~

0 0.01 100
Temperature (°C)

Figure 1. Supercritical water

At supercritical conditions, in the presence of oxygen, organics are rapidly converted to water, inert
solids and gases, and reusable heat with >99.9% reduction in volatile solids volume. The reaction is
illustrated as shown in Figure 2.
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Figure 2. Supercritical water oxidation with AirSCWO™

AirSCWO™ is a continuously operating, auto-thermal process that utilizes the energy embedded in
the waste for power. After a short heat-up period of 2-3 hours, an AirSCWO™ system is self-sufficient
requiring little or no external energy to operate (large units are net energy positive). The process is
illustrated in Figure 2 below. An AirSCWO™ system is automated using sensors connected to a
SCADA system and historian PI for real-time analysis of trends, key process indicators (KPIs) and
performance measurements.
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Figure 2. 374Water AirSCWO process flow diagram.

Heating and Pressurization: Incoming organic waste and atmospheric air are heated
and pressurized towards supercritical conditions (> 374°C and 22.1 MPa).

Reaction: Hot pressurized organic waste is injected into a plug flow reactor alongside the
pre-heated and pressurized air (oxidant). A rapid oxidation of the waste’s organic
compounds converts almost all the calories (or chemical oxygen demand) in the waste into
heat (supercritical mass).

Heat Recovery: Supercritical water leaves the reactor and is split into gaseous and liquid
streams; heat is recovered at various stages using a combination of heat exchangers and
solid/liquid/gas phase separation vessels.

Superheated Steam: Sent to a built-in expander to generate electricity that could be
used onsite. Post expansion this waste stream will become vent gas and distilled quality
water.

Energy Recovery: An energy recovery unit converts superheated steam into electricity for
the system to heat and pressurize the incoming waste and oxidant.

Air emissions: The gases emitted from the system are CO2 and N2. AirSCWO™ does not
produce detectable levels of NOx, SOx, acid gases, or hazardous and volatile organics.

Distilled water: Approximately two-thirds of the feedstock by weight, is condensed water
vapor removed from the gaseous stream after the separator.

Effluent water: Approximately one-third of the feedstock by weight, leaves the system in
the form of a liquid mineral stream. The makeup of the mineral stream will determine the
potential post-treatment needs.

AirSCWO™ systems achieve new heights of operational performance and resource recovery shifting
waste management paradigm from conventional treatment and disposal to innovation pollution
elimination and resource recovery.
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374WATER IS PIONEERING A NEW ERA OF SCWO

AirSCWO™ addresses waste management challenges plaguing communities across the globe and
tackles prior hurdles which prevented SCWO technology from widespread adoption and
commercialization. Since its introduction, commercial development of SCWO has been slow due to
technical challenges inherent to the approach. The complex nature of a high-pressure, high-
temperature process can lead to corrosion, plugging and fouling. These logistical issues have driven a
need for change to critical design elements of SCWO processors - including experimenting with
changes to the reactor material, shape, and size. What's more, the pure oxygen used in older
generation SCWO processes must be handled and stored safely, creating a need for expensive safety
design and control processes to avoid hazards.

With energy being a byproduct of the SCWO process, early attempts to commercialize SCWO were
also sidelined by unrealistic expectations that SCWO could produce power at a competitive retail
electricity rate (approximately $0.03-0.05 per kWh). This goal proved to be unreachable, making
SCWO adoption and commercialization that much more difficult.

Using technology invented and patented by engineers at Duke University in Durham, NC, U.S.A.,
374Water developed the AirSCWO™ technology as the world’s first self-sustaining, continuous flow
SCWO omniprocessor. AirSCWO™ was labeled “the third generation of SCWO” during recent PFAS
elimination work performed by the U.S. EPA PFAS Innovation Technology Team (PITT). The
technology is in commercial production and has the potential to shift the wastewater paradigm from
the traditional centralized, end-of-pipe treatment to innovative, decentralized resource recovery.

AirSCWO™ addresses prior hurdles by incorporating moderate preheating of the waste slurry,
followed by mixing with supercritical water and air. Air serves as the oxidant which is much safer to
use than pure oxygen. The internal mixing rapidly brings the waste undergoing treatment to
supercritical conditions thereby minimizing corrosion and the risks of waste charring and plugging. All
organics in the residuals are rapidly oxidized to CO2, while the heat of oxidation is recovered to heat
the influent waste, and water and minerals are recovered for reuse. The other critical innovations
instrumental in overcoming corrosion, plugging and energy efficiency challenges is a multi-stream
tubular reactor configuration that enables efficient and sustainable treatment. These unique design
elements differentiate 374Water’s AirSCWO technology from other SCWO technology providers.

374Water has several pending U.S. patents that allow the system to preheat waste slurry more
moderately before mixing with supercritical water and air. This allows air to serve as the oxidant, a
much safer alternative than pure oxygen and chemicals. Further, internal mixing brings waste to
supercritical conditions rapidly, minimizing corrosion and risks of waste charring and plugging. With
AirSCWO™, all organics found in the feedstock mineralize to H.O, CO,, and inorganics with the heat of
the oxidation process recovered to heat influent waste. The system also features a multi-stream
tubular reactor configuration, which enables efficient and sustainable treatment while helping
overcome corrosion and plugging.

By harnessing energy embedded in the waste stream undergoing treatment and simultaneously
enabling recovery of clean water and minerals from numerous sludges and biosolid sources,
AirSCWO™ is paving the way for a new era in sustainable waste management and resource recovery.
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The process is fast, clean and the units serve as net energy producers leveraging a unique,
proprietary energy recovery unit ("Expander”).

EXAMPLES OF WASTE TREATMENT USING AirSCWO™

374Water’s AirSCWO™ has successfully treated numerous waste streams. Tables 1 and 2 present
results from two different waste streams. Table 1 is wastewater sludge from a municipal wastewater
treatment plant in North Carolina, USA. Table 2 is spent ion exchange resin contaminated with PFAS.
The resin was used to remove PFAS from groundwater at a confidential US defense installation.

Table 1. Wastewater sludge before and after AirSCWO treatment.

Parameter Feedstock Effluent
COD (mg/L) 160,000 - 220,000 | 50-200
VSS 10-18% 0%
Total N (mg-N/L) 2000-15,000 20-500
NHs (mg-N/L) 300-600 5-100
NO, (mg-N/L) 0-20 <5
NOs™ (mg-N/L) 100-300 <10
PO.> (mg-P/L) 2000-6000 20-150
pH 6-8 6-7
Conductivity (uS/cm) 3000-5000 100-300

Table 2. Spent ion exchange resin with PFAS before and after AirSCWO treatment.

Input Range (ng/kgix) Percent Elimination

Total PFCA 240,000 - 280,000 99.97%
Total PFSA 900,000 - 1,200,000 99.56%
Precursors 30,000 - 36,000 98.85%
Short chain (C<6) 700,000 - 790,0000 99.91%
TOTAL 1,000,000 - 1,500,000 99.59%

COMMERCIAL AirSCWO™ SYSTEMS

AirSCWO™ systems are prefabricated, compact and efficient, capable of converting organic waste
into clean water within seconds. AirSCWO™ systems are designed for continuous, 24x7 operation and
containerized in shipping containers that can be stacked and scaled based on the needs of the
installation site.
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Figure 3. AirSCWO 6 at 374Water’s assembly plant in Kokomo, IN, U.S.A.

Table 2 presents the models, capacity, flow rate, energy requirements and size of the units.

Table 3. AirSCWO™ commercial systems offered by 374Water.

Daily Capacity Flow Rate Energy
Unit Size
Wet ton / day @ _
15% TS gpm S
AirSCWO™ 6 6.6 1.1 -300 40-ft
AirSCWO™ 30 33 5.5 +300 3 x 40-ft
AirSCWO™ 200 220 36.7 +4000 Bespoke

The following equipment are provided with a system:

SCWO reactor Air-to-water heat exchanger
Water-to-water heat exchangers Slurry heat exchangers

Low- and high-pressure air compressors | Gas analyzers

Water pumps Co-fuel pumps

Slurry pumps Liquid/gas/solid phase separators
Expander (energy recovery unit) Remote access PLC

Automated valves Pressure relief valves

Rupture discs Co-fuel storage

Cooling tower

The systems require the following utilities:

Description

Process water (for AirSCWO system): Very little water is required for day-to-day operation.

Water A hose or tap water connection is required for initial filling of the system.
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- 400/480 3 Phase, 200 Amps max draw during start-up for the AirSCWO 6 system. Pre or
Electricity . ! ! . R .
post processing equipment is not included in this estimate.
Co-Fuel A tank for onsite storage of ~50 gallons of diesel for start-ups
Drain Capability to discharge or store distilled water
Efflue:nt Capability to discharge effluent water to plant headworks or centrate lines.
Handling

AirSCWO™ systems operate at high pressures and temperatures. Process safety has been designed
into the systems.

e The system operates with ambient air; this significantly reduces risk compared to
other SCWO systems that operate with pure oxygen.

e The SCADA system is programmed to continually monitor the system with interlocks
and alarms that minimize the risk of process failure.

e The system includes physical safety elements (pressure safety valves, rupture disks,
and more) that will release excess pressure from the system and divert it to a safe
location if the system pressure regulation malfunctions.

e All high-pressure equipment is located inside a steel frame (container). The total
reactor volume is very small.
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Matthew

From: Jill Causse <jcausse@gefa.ga.gov>

Sent: Tuesday, March 7, 2023 8:38 AM

To: Lagod, Matthew <Lagod.Matthew@epa.gov>; Amanda Carroll <acarroll@gefa.ga.gov>
Cc: Douglas, Martha <Douglas.Martha@epa.gov>

Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Good morning Matthew,

| don’t think DU’s pilot study proposal has the level of detail that you're looking for but I've attached what
we have so far if that helps.

Thanks,

Jill Causse

Project Manager 3

Georgia Environmental Finance Authority
Office: 404-584-1057

Mobile: 470-606-1426

efa.georgia.gov

From: Lagod, Matthew <Lagod.Matthew@epa.gov>

Sent: Tuesday, March 7, 2023 8:16 AM

To: Amanda Carroll <acarroll@gefa.ga.gov>; Jill Causse <jcausse@gefa.ga.gov>
Cc: Douglas, Martha <Douglas.Martha@epa.gov>

Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Good morning Amanda,

Thanks for your message. This is a bit of a grey area; equipment for a pilot study may not qualify as
temporary equipment based on the definition in the OMB guidance memo: “tools, equipment, and
supplies, such as temporary scaffolding, brought to the construction site and removed at or before
the completion of the infrastructure project.” In this case the PFAS equipment is the focus of the
project, not incidental equipment allowing the completion of an infrastructure project. | reached out
to HQ last night with this question and their first reaction was that PFAS treatment would be
considered a manufactured product, and therefore is covered by BABA. They are looking into this
further, with the knowledge that this is a pilot project and that the equipment won’t be permanently
incorporated at the plant. | will let you know as soon as | hear back from them on this.

To answer your other question, yes, the Adjustment Period Waiver could apply if the project had
demonstrable planning efforts completed prior to May 14, 2022. And the De Minimis waiver could
also be used to cover up to 5% of the project cost.

| will reach out to you when | have the confirmation from HQ on this matter. We appreciate your
patience.

Kind regards,

Matthew
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From: Amanda Carroll <acarroll@gefa.ga.gov>
Sent: Tuesday, March 7, 2023 7:30 AM

To: Lagod, Matthew <Lagod.Matthew@epa.gov>; Jill Causse <jcausse@gefa.ga.gov>
Cc: Douglas, Martha <Douglas.Martha@epa.gov>
Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Matthew,

It is my understanding that if the equipment isn’t going to be permanently incorporated into the project
then BABA isn’t applicable to the pilot study.

Also can the national waiver apply to projects under the emerging contaminants grant?

Amanda Carroll, PMP

Senior Project Manager

Georgia Environmental Finance Authority
Mobile: 404-450-8381

efa.georgia.gov

Please note: GEFA’s new address is 47 Trinity Ave SW, Fifth Floor, Atlanta, GA 30334

From: Lagod, Matthew <Lagod.Matthew@epa.gov>
Sent: Monday, March 6, 2023 8:47 PM
To: Jill Causse <jcausse@gefa.ga.gov>

Cc: Douglas, Martha <Douglas.Martha@epa.gov>; Amanda Carroll <acarroll@gefa.ga.gov>
Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Hi Jill,

Thanks for reaching out with this question, | did not have any previous conversations with Vince on
this matter. It would be helpful to have a complete description of the scope with a list of proposed
equipment if that is available. I'll do some checking and get back to you as soon as | can, hopefully in
the next day or two. I’'m on official travel this week and may not be able to respond until later in the
evenings.

Kind regards,

Matthew

From: Jill Causse <jcausse@gefa.ga.gov>

Sent: Monday, March 6, 2023 4:04 PM

To: Lagod, Matthew <Lagod.Matthew@epa.gov>

Cc: Douglas, Martha <Douglas.Martha@epa.gov>; Amanda Carroll <acarroll@gefa.ga.gov>
Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Matthew,

You may have discussed this with Vince but he’s out of the office for a few weeks. We're hoping to send
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Dalton Utilities a grant agreement very soon and | wanted to see if you can provide guidance on whether
the BABA requirement would be applicable in this situation, since it's a pilot project. Any input would be
appreciated.

Thanks,

Jill Causse

Project Manager 3

Georgia Environmental Finance Authority
Office: 404-584-1057

Mobile: 470-606-1426

efa.georgia.gov

From: Lagod, Matthew <Lagod.Matthew@epa.gov>

Sent: Thursday, February 23, 2023 9:32 AM

To: Jill Causse <jcausse@gefa.ga.gov>; Amanda Carroll <acarroll@gefa.ga.gov>

Cc: Douglas, Martha <Douglas.Martha@epa.gov>; Vincent Harvey Il <vharvey@gefa.ga.gov>
Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Thank you Jill for this helpful update, that is all we need to know. We will check back in April to see
how the agreement is coming along. We appreciate your assistance!

Best regards,

Matthew

From: Jill Causse <jcausse@gefa.ga.gov>

Sent: Thursday, February 23, 2023 9:29 AM

To: Lagod, Matthew <Lagod.Matthew@epa.gov>; Amanda Carroll <acarroll@gefa.ga.gov>
Cc: Douglas, Martha <Douglas.Martha@epa.gov>; Vincent Harvey |l <vharvey@gefa.ga.gov>
Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Good morning,

Dalton Utilities is currently in the RFQ process, and they were planning to advertise the week of

February 13", EPD sent notification that they started the SERP process this week. We are hoping they
will be able to sign the grant agreement by the end of March.

Please let me know if you require additional information.

Thanks,
Jill

Jill Causse

Project Manager 3

Georgia Environmental Finance Authority
Office: 404-584-1057

Mobile: 470-606-1426

efa.georgia.qov
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From: Lagod, Matthew <Lagod.Matthew@epa.gov>

Sent: Thursday, February 23, 2023 9:23 AM

To: Amanda Carroll <acarroll@gefa.ga.gov>

Cc: Douglas, Martha <Douglas.Martha@epa.gov>; Vincent Harvey Il <vharvey@gefa.ga.gov>; Jill
Causse <jcausse@gefa.ga.gov>

Subject: RE: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Thank you Amanda for the quick reaction, we appreciate that so much. Very good, | will wait to hear
if your colleagues Jill and Vince have any additional details on the status.

Best regards,

Matthew

From: Amanda Carroll <acarroll@gefa.ga.gov>

Sent: Thursday, February 23, 2023 9:18 AM

To: Lagod, Matthew <Lagod.Matthew@epa.gov>

Cc: Douglas, Martha <Douglas.Martha@epa.gov>; Vincent Harvey |l <vharvey@gefa.ga.gov>; Jill
Causse <jcausse@gefa.ga.gov>

Subject: Re: Dalton Utilities (PFAS pilot study) - Status of loan agreement

Matthew,

| believe we are still working through the scope with them so we can put together the grant
agreement. | have copied Jill and Vince in this response. They would have the most up to date
information for you.

Amanda Carroll

Sent from my iPhone

On Feb 23, 2023, at 9:07 AM, Lagod, Matthew <Lagod.Matthew@epa.gov> wrote:

Dear Amanda,

| hope your week is going well. | was wondering if you might be able to share with us
the status of the loan agreement with Dalton Utilities for the PFAS removal pilot
project. As you know, this project appeared on GEFA’s 2022 CWSRF Emerging
Contaminants IUP. We had highlighted this project to EPA HQ as an example of the
positive impacts of BIL investments on pollution reduction, and just wanted to follow
up on the status of the loan so we can assure them that it is moving forward. | didn’t
see this entered yet in the SRF Data System, which is normal considering it may still be
in the pipeline.

Thank you for your kind assistance with this request.

Best regards,
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Matthew

Matthew Lagod

Environmental Engineer

U.S. Environmental Protection Agency — Region 4

Water Division/Permitting & Grants Branch/Grants & Infrastructure Section
Sam Nunn Atlanta Federal Center

61 Forsyth Street SW

Atlanta, Georgia 30303-8968

Work Phone: (404) 562-8261D

Email: lagod.matthew@epa.gov
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